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(54) DEFECT INSPECTION DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a mask inspection 
device by which the defect in the pattern of a sample 
can be quickly and accurately inspected. 

SOLUTION: A plurality of electron beams EB11 to EB31 
formed by a mask 3 are simultaneously scanned on the 
region corresponding to a plurality of regions of a 
sample 8 by means of deflectors 4a and 4b, and the 
secondary electrons SE1 1 to SE31 from the sample 8 are 
introduced to detectors M11 to M31 by means of a 
multilens 9 having lens apertures 901, 902, and 903 so 
as to be detected respectively. As a result, the pattern 
in a plurality of regions of the sample 8 can be 
simultaneously inspected. 
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(57) [KM] 

EBll~EB3l£{gfr|g4 a, 4 iotRjR8(Z)|g 

2#C«^S Ell— S ESlSrl^XT'*— ^--Y 9 0 1, 
9 0 2, 9 0 3 *^^*-^^U>'X9-t?«l±i»Mll~ 
M31i-^V^T^tL^tt^[±ii-^o Sq$|-8cO 




(2) 



1 



SBiaKW^^ b ^tt^F- Srfifriyjfc tn»tr -tn-en* < «gfc<D 

^ft^W^^ti^ ffilEfmffiKASt^3WW& 

Lfcr £ Sr«r«^i-*^RB«IS3S«o 30 
5 ] ft *3S 3 lc|B«w^:H&tfcaE»»c*3V * 

[iiMWi 6 ] if**I i — 5 <D\i^tifr\z%eM<D&1&& 
IW#*B 7 ] 1-5 <7? v ^n^(r|E«c^^:HS«l 
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2 

<D3*® i [^-eitfffEfg 2 (D^ffi J: 0 



i: WIS l^yXT^f * <z> i: 2riS& H <Dj$L*tfk ffi 

[»#*B i o ] »#:*B 1 ~ 9 <zn ^tL^^ISfto^:^ 

^lH«ffl«^#^{^9(riE«^s#^A»-rSJ:5«-, StT 
' [if *3S 1 1 ] i o ^iB*^^H&*23S«^*3 

1 2 ] »*iS 2—11 CD V ^TnzWrfBic^ 

i-5®icD^^]tc^ii$n5#ms^«cD^ N mis^ 

[0 0 0 1 ] 
[0 0 0 2] 
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[0 0 0 3] 

0. 1 /imlS^PfiSrttWtStl^l-fi, ^u-:/^ 

[0 0 0 4] *3893<£>B#Jtt> Kft^^-y^^teS: 
[0 0 0 5] 

(1) Hi £#jSttttTKWi-5£, BMWIi wWWK 

J:4^C»*«E»«tt, **<^W«ft^-|*EBll~EB31 

Sr*tW8±t?jfe3SU, *ti|^8^fc^«^S Ell— S E31 20 
Sr*#«tt^j»E B 11- E B 31 ^ t KSfcaj Lt^ 8 _b 

(2) S#51W38SJ3«U ^^-V^^$nfc^l48 
l;i#mST*EBll-EB3l£fi?JtU K^8^b^S 
-T-S Ell — S E3lS:*Ul-t-4r k\z£ V) iufE^ — 

^j»EBll~EB31*^fiR-rStr— A»fiS:#a3 # 
ttB^NftEBll— EB3le^#*£: % *W 8 Kflatf ib^fc 

il^4a, 4bt, WS^fc^SEll-SE 
31*^*b^n«l±lt-**Ul«Mll~M31*^i-5^/^ 
^ffi^g^ K)H-8^?><7>«^SE11— SE3lSrtttU# 

Mii~M3i^^rn^ f n^<is^m : i i ^>X9 o i, 9 

0 2, 9 0 3 SrWf"S ^^■^1^^X388 9 £ Srtfx: 

(3) B12(c:*riS#^TKW-t-5i:, W#*l3<z>*9§ 
tt, if* 3 ! 1 2 tcffi«gco^:HB«iaE3S1»tc*3V^X. 

WttfitfF-iB E B 1 1— E B 31 WWW 8 — <T> Alt # ft £ KW 

s^jsfeiR^iRifc^s^sifcfc^, wwse^Ait-rsw 40 

WSHHRE Bll-E B31WAMI4^*fbT^ffiSit^ 
SriBfc-f-WlAX21±tC«ia«M2lS:, ttAXll, AX31 
w5E«t-*UJ3&Mll, MSlSr^rtt^ixKWfco 

(4) m3\zttfctti-fxmw-tz>t, m^4(D^m 

/*#Stt«#tf>JL3 a «r*-T^S«3 £ U **<0?L3 
a ^^K^ffiST^WWiia^flftE B 11~E B31£)3teg£ft 

(5) »*S5<753§91li, »*3S3^ia«cW*HBtt3iE3S 50 



«3fc, rw*tK3S:««r"rs««*l 1 tS:*U 
WC<D?L3 a ^bWffi* ISl^iE Bll-E B 

3io3tteft^-c*!5L,<*5J;5»-, ia s *« 

(6) H5t#«#lttRWt«i:, »#*6<0»9I 
l^T, Moff^yXl 8 1 — 18 3 SrKJpf 8±OW 

m&T-fliM^ sr «p -r s » i w*B± -t tu-ettiaa 

U *»W*ai«Mll^M31*»10*ffifcK^»^ 

(7) m&i%7 <D$£m\L -SO^-f^^trfH 

xr^fti8i-i83tfcot, 

XT^-ft 18 1 — 18 3 i«»<^tftffl«Mll— M31 

^orflt-, *i o«ffij:osiv^*2o«ffi*sEpip*n, 

#U>-X^— ^ 18 1 — 18 3 L/cH^-f^ 9 ^ 

(8) m^ms^m^ 7 ^satt^pftttacs 

■fc:*3V^T\ SftWl/yX7/^ft 181 — 1 8 3 3r 

MP 1 9 l — l 9 3&f&l<D%tffibffl*bT*Bi<D&mi: 
9 4 5 * 2 Jd^jft-pixKfB U 

ffi#:0^m§iMll— M3l£r|g 2 WSRffit l^'fr-CSB 2 

(9) H2^*fiS#^TBl?fl"f W#:*g 9 <£>3g9l 
tt, |f*^8^fa^O^|$fe^S^g^4oV^T, W*4S^ 
A*H" 3 # «& ^F-lft E B 1 1 — E B 3 1 CO AStW K *f b T 
ffiKtt*#SrJ«fci"WAXll— AX31^, K^8±coW 
Se^jBiMt l/yX7/^ft 181-183^ 
^irSriSStt J 11— J zlk<D$r?"fa 

X7^-ft 18 1 — 18 3<Z)MPffii^t < bfc 0 

do) m4\zttj&tt\-j'xmm'tz> o<om 

;*o^T, -^/U^ST*U^XSB9Srai§b^*T-SEll 
-S ESlSr^tL-etbSrfif^-r^m^M^l 6t, 

^Mll — N31W#^r tt^S Ell— S E31dS#>«r ASt"*" 

(11) ElStc^^ttTlftP^i-^i:, 1**311 1<7?38 

1 6 wH^§rffiR"r^ K 2 0 SrKttfco 

(12) BI2^jEt/C#*tTR^-t-5i:, 1 2W* 



5 

«*fc^?-i»EBll — EB36<7?ia?lJ^i±, «Jft8<Z>flSltffi 

[0006] ( i ) »#*g 2 <z>#!n-era, tr-^^# 

« 3 § WWfc^iR E B 1 1- E B 3 1 £mU 

mM^F-BMfag* 4a, 4 b K J: o TOT 8 <Z)«afc^flB*S 10 

Ell— S E3l£rffi^l-:/X9 0 1 , 9 0 2, 9 0 3^rt 
(2) l»*^B3^«MT?tt, #m®^EBll-EB31 

)ta»0?L3 a ^^^ffi^T^^fmST-^EBll— E 
B31C03tB*^T*UV^- 20 

(4) »*3S5 0JSW"ett. 1 ltt, ^tScco?L3 
a bfWffi^ "eoWWa^JI E B 11- E B 31<^7fe£SS 
as^Tfl* b < S J: 5 l-S* 3 ^r^ffitr>tf LT#0tT 

(5) Bt*3S7<7?*W"et±. ^vi^BSPffi 1 9 \zJmfc<o 
l/yX7/^f t 1 8 1-1 8 3 S V ^SfiM^JD £ 
n^^h^I irtwJ:9, uyX7^-ftl8 1-l 
8 3 SriliflbifcflrF-S Ell— S E31fi*W5SMll~M31 

(6) »*ti9^«W"C^, ^T-S Ell— SE31(^*jcffi 30 

uyXr/^ft 18 1 — 18 
3f5if-to|WPffiSrSr*:#< bfco ■"tvfz&b, «feffi*M 

(7) 0<73*^T?tt. ^U^«^-UixX»«9 

Sriiigbfcm^S Ell — S ESlSr^H-^tLSrMr^-r^S 
6^, »tU*Mll~N31^*><r^«^SEll 
-S E3iaS£-/rA*H-5 J: W«fe^l8ffift^l 5 
^W«te^*ftEBll~EB31&*3tbfc£#K. 
^^COST-S Ell— S E31^a^§Mll- N31CD#^IC 
Alt"t-S-«t flrHBlRj«l 6^S^-SE11-SE31 40 

(8) lco^P^-Cfi, i/-;i/K2 0fit ; PV'V 
[0 0 0 7] #:Jb\ *^?q^1S^;^m0^i-^±|S!SS?: 

[0 0 0 8] 

[^<^3lJ£<^f§] £JIT\ SH-EI5S:#flaLT*3B 

w<omm<Dj&m*m.w-f%o so 
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6 

1 (DllM^fi- 

Bl 1 tt*l8Mt-ftS^:tetft3E3S»^» 1 <DmM<DMM%: 

nm-tzmxhv , mm<o±mn%^i'X^^ 0 m*t& 
K#e>nTi^5 0 a^^w^^ 3\zmM$*iz>ts ?l 

3 a Sriiifibfett^KiJ; 9 1 8#<Z>HrF-lf— ^E Bll— 
EB36dS«Jj«;Sn4o **3, 0 1T^ffiEti^-I±l: 

^Sh5 3*Wif If-AEBll, EB21*5j:U ? EB 

[0 0 0 9] ^r^^ 3\z£ P^Silfc^tr-AEB 
11— EB31fL 7K«fcoTf*W8±i;d£te£ 
n-5 0 6teT>^— 4 a, 4 btttt^-tr— AEB11 
— EB3lS:lRlNFflSi[^i"5<BlPl*"C*>9, ffifp]»4 a, 4 
btr J; 9ttT-tr— ^E Bll— EB31^*t^8±l^*3V^T 
7^^?IS^nSc SEll, SE21, S E31ttKJp|-8<7? 
Vf-fcT— AEB11, EB21, E B31(Dfiift^^b^m$ 

ft9 0 1, 9 0 2, 9 0 3 Sriiifl-f-5 tc0"efo^ o l' 
yX7^-ft 9 0 1—9 0 3 £riiiibf;:2#cS3-S E 

li— S E3ifi^ti-?ix^/^Bf!Pffi 1 o^Mp 10 1 — 
1 0 3 SrMiBUfcgL m^±ifS^^m^Mll-M31 
tcJ:oT^Ha$n5 0 v/uf uyX9J3i;i;^fliP 
4E1 Oil. a , 4 b ro«EE^SHf ucDk^^M^F 

tr— AEBllcofigtt,&, uyX7/^f^r 9 0 1 <E>4»*k 
*5J:tfl!HP 10 1 oti^5|g-(( j nJtiwIfig^tv^) J; 

dSit^MP 1 0 2tttt J21±K, UyX7^f^9 0 

3^j;t;iPi o 3^w j3i±.\z^:ft,^timm£ft>x\,^ 

£ c ^/i^u^xgaait^u^BBPSi of*, 

fi#*0!3siiiK i 2x$n>m£rL% t ti>\~. itRSKi 3 

[0 0 10] 1/ y X 9 *5 J: tf-^^f H P ft 1 Olz 

fi-ett^nffiJEv 9, vio (V9<vio) ^epin$ 

*i/r*5 9, v/^i/yX9^H4^8^)H4 
J: ( 9^<i^^$nxv^ 0 mffiV94oJ:t> + V 1 ott, ^ 
^;u*2 e V^2^m- : ftr^fbT^8 i: u^X7^ 

^-v 901-903 htf&&mmzt£z>& 

tV^o P 9^o<tI>*P 1 014^1^^X9 ^-^/^SB 

^(DxhKi, ^ti?riMPcS\m^&\zte<>x\<^ 0 

tztb, Ul/XTs<— 9 0 1 — 9 0 3*3«tVMP 1 0 



(5) 
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1-10 3tt2Jfe« I F»3:*j-b"Ciau^X4: ttfffflt 
5 0 l/yX7/^f-r9 0 1- 9 0 3lt <t*?^ca^2 

*t*c:^$tb5fc«>, MPl0 1-10 3iOffiatt^ 
XT/^ft 9 0 1—9 0 3 iCifc^T/h £ V \> 
[0011] C<Z><fc KW8^&^/^BBP« 1 0 

0 1- 9 0 3i5J:t;iP10 1-1 0 3^fll/yXtl 10 
a<tta»Mii--M3i-ctfeUl"t"Sr i:3&S"C#*o 

FJ PI 01-10 3cDffi®(^/h$<5:v^^gtinTV^^/c 
A, MfcfiBIS^S^rf-l^- AEB21l:iot?S4Lfc 
2 #cmT- S E 2 1 ^»ffl«M 1 1 -^M3 1 K A*H" 5 * 

[0 0 12] $ wyXr^-f t 9 0 2^ffiai: 

It^U-^XT^— 9 0 1, 9 0 3C0®S^^*^^C# 

</«£5J;5KK££ftTv^ 0 [U2 (a) tt. ccoffiffi 

^SV^I^PJ-r^^A^EI*r*fe<9 , flrF-fcT— AEB11, *20 

(coll * c o s 6 11) : co21 : ( o> 

9 0 1, 9 0 3<7)i^o)ll, <o31$r 
[»2] o>ll=o)2l/c o s 011 — (2) 
o)31=co21/c o s 031 ••• (3) 

kffi£-t~&o i/yXr/Wt9 0iioW 

Stt^a*M2nc:ASti-* 2«c«-=F-*i:lRie*t<C 

9, ^W^^f^-b-T^o #4b\ MP 9 0 1-9 0 3^ 30 

ittRBfe^V^T?, SLflstficDll, co31 <!: LTt3:5£ 
(2) , ■ (3) KffifefcVV 

[00143 m^-^-^um^mmz.wMi,x2^M 

*j&S/h<* < fc5 £ t fctw, #&ttrc# 3 2#cflrF-*J&S/hS 
^»<D«tti«SrlS:Jt5r it!-, 1£tU^&: 

[0 0 15] 0 2 (b) Ji^jgtffc^tifc 1 8<D 

ttT-tf— AEBll— EB36S:^LT*3 9, SWsSrUV 

X7{w^e>afcia-efcSo u-^xs, i<nm^^\/ 

— EB36li, ^#£^0. 1 /im^Tt°7f^l 0 0/i 50 



*EB2l, EB3i^KJp|-8^AW"f"5$B^^S£*:ia-e*> 

2 2kS J ?-ScUi*tta) cosO KiJfcfiBJ-fSo *Hffi<£> 
«^F-bf — i*EBll~EB31*lW8 0C>a5tw# 
LT^AM^i^fctf), Srftr— AEB11 — EB31£> 
A3t*lRli:«a5SatwBI«lJ:fcS**AXll, AX21, A 

x3i<o*(Ri^iScai*ax5?»*36s— #±#v\ 

[0 0 13] EI 2 (a) l^l^T, 0 llttWAXll ttt 
Jllt^-t"*, fl31tt(ttAX31i:tt J31^<7?AS;i"A"t? 
*>9, coll, co21*3j:t> + co31^U^Xr^<— ^-^r 9 0 
1, 9 0 2*5 £TJ9 0 3<73St*^|"efc5o I4AX 

2l*3j;VJ2ltt— ©:UTV^ 0 <£<otii#>. rg-uvXT^N 
— ^ -^901- 903 ASH'S 2 i^m^i^ttSt*. 

31 • c o s 0 31) — ( 1 ) 

/zm, 10 0/imtlWt^ ^r-CttlftMS:1»J*^i- 
5fc£>l£, 0. 1/xm, 10 0/im^lt%i§o fifRl 
3§4a, 4 b(Dfift*£tW8 JbT'x, y^rRllw-tn-F 
ni 00/imir«^ KW8±^*3V^"C3 0 0. 1 n 
mX 6 0 0. l/im*^)S*^ift:M^^c 
SL KW8*x*yttty*ra^»»U-CRI«(0*SSrn 

tT— A E B 1 1 — E B 36-CK** 8 JiCOft* S ?Bi§££: \Z 

[0 0 16] *Hffl<^flB-ei4, W8^Wuyx 

ttS^^tf— AEB11, EB31^/R>ir^C5o 

fc#>, @2 (b) fc*"f«t 5 ^u-^x7 turns t<Dm 

**lt<7)?K<»-Ctt, S^f If— AEB11 — EB31^r^8 
^SEtbT^JdAti-bTV^^. SEAIt-C&o-Cfc ± 
v> 0 *4Alt^J;^^^^<tec7)^ N -T^ 

m^. uyxr/^ ^-r 9 o i — 9 o 3<d±% £%mm 

SB 1 5 ^ ± # < 5 - t ^ ± 5 S / N it ft ± &r ^ m 
[0017] 2 <7}^£ft(7)^f§- 

Bl 3 tt*5li^tc»5^:RS«IS3Sfi^» 2 (onM<nrm%: 



(6) 



®T-^m^S (vyl/fl/yXQ, ^ffil§Mll~M31^) 

5 7&»b^-*^ 3 0 1 coma 3 0 1a £-C<E>EEft3&SK3££ 10 

3 a ^bKJp|-8ffi*"C<^3tKft^ s *b< JSSo El 3 
(a) CD-^-X^ 3 0 1 "CM:* MP 3 0 1 a «rBI<£>«fc 5* 

ICfflfofcSil,, — ^\ 03 (b) 3 0 2^*frtd 

I3\ (S:Kf-&1 1 0^ffi#t<^*^ 3 0 2&U^X5\Z 
» L tftl:ft»t 4 ^ 1 1: ± o t)tSSft L < 4 5 ± 

RJK^W^tf— ^SrWi 5 fc"t-5*^^»i. IP 3 0 2 
a Sr«P3^ttir-f-ixfiJ:v\ 20 

[0 0 18] EI 3 (a) «^tf— AEB 

ll*3j:l> + EB21twMb-C. uy/7^bM8^WS 
I^Aztfeotl^ 1/^X5, 7£>JNi/h*S:l 
/Mfcfctf, AEBll£®j^£HlP £*ftf 

-AEB21^Mt5iP t^ifiMA z ^4^ 0 -t* 

<*oTfc&£>, uyX5^tMP 3 0 1 *t?<?5BEBt*M 
[0 0 19] ^CO^ 5 K3H-8C9«#*r/CC"CHP 3 30 

o i a<D zmxfa?>mi*&7L&z.t\zj:^x. 

3 0 EI2 (b) l^bTtJ; ylttlfrfitf)*?- 

[0 0 2 0] -13 O^JfecO^fig- 
04li**M^«5^tt«*3S«^IK3^3llt^ffl* 

*i-iat?&?), m i tm— <DUft\zam— <d^^hv 40 

fco -bSBLfcEl 1 (DmWXte, a-Ttr-AEBll — EB 
31fr;feaEi-5fcfc<Z>«lR]*4 a , 4 b Sr^*^ 3 £ 
X5 fcOfflfcKfBbfcas, El 4 eo3£«-Cii. <B[r1S4 
a, 4 b<^<9 trfllft^l 5^uyX7 £1^4 8 ^ffi 
irfSttfCo #uyX7^ft9 0 1- 9 0 3S: 

iiigb/c2ftfl;^-tr*j-^;ur, 6&zti?tin 

rthtiz> 0 1 7tt<Hi6isi 5*3*^1 6*fflm-t%$m 

0gg-T?*>5 o *<^fife<7?»riittigi<7?s«tiRi«"e*So 

[0 0 2 1 ] tfSftlgl 5T*i^t^ Bll — EB3l£r 
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T ^-Y 9 0 1 — 9 0 3 Srilifl bfc 2 ftt^)J^/l'f 
M3l^±5tftWS!i*^jE^i"5. *:<Otz.fr, *mM<oB 

MX&, mfami 5 <D^\zmm^x 2nkm^s En- 

s E3i£:{ir*]3gi uyxr/^ft9 0i 

-9 0 3 Sriiig Lfc 2 ft^jas-r^BB Pffi 1 0 com P 

[0 0 2 2] Wlitf, «fRl*l 5^>PPAn«JES:0 (V) 
tf-A*jfe2Et-5±^t|JE^»Ur«m»Mll— M31<0 

[0 0 2 3] -|4^t«- 

r^ftl 8 1, 1 8 2, 1 8 3^ft4v;l/f l/y 
X, 19ttHD 1 9 1, 1 9 2, 1 9 3 Sr^rt-^-wuf 
ipgtfe!), B|i<o3£*(D-^/u^U'^X9*3J:t/^^ 

fcJ;r/^/^l«RSl-Ott5|Zffi88fl--efco-c, ^fcti^M 
ll~M3lt>¥ffi±fc:KK£*t;fctfS* -^yi^i^Xl 8*3 
«fctf-*vi^H!P«l 9 fiWJH-8 Ji<0«^tr— i»E B21<D 

M&f&\^x&*> * $nm$*M 

11 — M31 & Wrf- tf— ^ E B 21 <^ Bi&hS S: * ^ i: i" 5 ^ffi 
1 9 1, 1 9 2, 1 9 3fcMttJll, J 21, J31^fci"n 

fcffi«^j*Six-CV^S e ^:<Dtz-bb, v/i/fuyXi8 
SrSiSLfcArfl^- AE B1K EB21, EB31li. 

-en«iRi«i 6t«^ti5^t(aoTip 1 9 1 , 

1 9 2, 1 9 3<P^'frtnAfit-f"?>o 
[0 0 2 4] £fc, EH*3j:tJt|g4<o3g«"Ctt^^Xr 
/^ft 9 0 1-9 0 3^¥E±CESJH4t^, u 
yX7^-f+ 9 0 1 fil/yX7/^f -V 9 0 3ctH 

— ^-T 9 0 1 ^iPiS^^^Xr^ ^^r 9 0 3 

— 18 1 — 18 3^^^— ^EB21^fl8lt^** 
fob bfc«ffi±^EH:S*t5fc«), uyXT^ft 1 

8 isii;i 8 3 <Dmnmmm^mL< 

[0 0 2 5] v;l/fl/yXl 8 iriM^l 6 ^^M^li 
K 2 oaSNttfciX, v" — ^ K 2 0t^^2ftllT-S 
Ell, SE21, S E3l3&Siiifl-t-5fc*^BBP 2 0 1, 2 
0 2, 2 0 3»^jnTl^o v^-yu K 2 0 [ivyuf 



(7) 
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<?D— 8BSrfi8;L-C*5 9, Mft^l 6co«4§«r>"- ^KUt 
ttv^^ 0 ^<z>ft&<^1#$fc:o^TteB 1 , 4co§£ff£[D 

[0 0 2 6] *|Hfetf>JI2lfi"CM:> l/yXl8*5± 

P«-l 9 t^BBJc^StbSWa^sK^^^^/^ffit 10 
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